Modulation of diphthamide synthesis by 5'-deoxy-5'-methylthioadenosine in murine lymphoma cells.
The histidine derivative diphthamide occurs uniquely in eukaryotic elongation factor 2 (EF-2), and is the specific target for the diphtheria toxin mono(ADP-ribosyl)transferase. The first step in diphthamide biosynthesis may involve the transfer of aminocarboxypropyl moiety from S-adenosylmethionine to the imidazole ring of histidine in EF-2, to yield 2-(3-carboxy-3-aminopropyl)histidine and 5'-deoxy-5'-methylthioadenosine (MeSAdo). As the possible nucleoside product of the initial reaction in the diphthamide biosynthetic pathway, MeSAdo could be an inhibitor of diphthamide formation. In the present experiments, we have analyzed the effects of MeSAdo on diphthamide synthesis in a MeSAdo phosphorylase-deficient mutant murine lymphoma cell line (R1.1, clone H3). As measured by susceptibility to diphtheria toxin-induced ADP-ribosylation, MeSAdo inhibited the formation of diphthamide in EF-2. The inhibition was not due to a nonspecific effect on protein synthesis. Indeed, exogenous MeSAdo substantially protected the lymphoma cells from the lethal effects of diphtheria toxin. These results suggest that MeSAdo can specifically modulate the biosynthesis of diphthamide in EF-2 in murine malignant lymphoma cells.